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to an A-T base pair and a T-A base pair. 



(57) Abstract: A TGF-^ gene expression inhibitor containing a 
pyrrolc-imidazolc polyamidc having N-mcthylpyrrolc unit (hcrcinailcr 
also called Py), N-methylimidazole unit (hereinafter also called Im) and 
T -aminobutyrate unit which can be holded into an U-shaped conformation 
at the -aminobutyrate unit in the minor groove in a double helix region 
(hereinafter called the tai^et region) containing a complementaiy chain 
corresponding to the sequence at the -557 to -536 in the base sequence of 
a human transforming growth factor ^ 1 (hereinafter also called hTGF-)? 1) 
promoter, either as a whole or a part thereof: TAAAGGAGAGCAATTCT- 
TACAG wherein a Py/lm pair corresponds to a C-G base pair, an Im/Py pair 
comesponds to a G-C base pair, and Py/Py pairs correspond respectively 



IT) 



(57)il»: N->5^;uif a-;um{i (UiT P y i: ) , N-p« 5^ju>r v^-;um<i (iaTimi:=fe,m 

fil^SH^iffl (felThTGF-^ 1 t^tmd) 3f a^-<$r-cDUT(C^-r«Si55iJ-5 5 7 --5 3 6 
TAAAGGAGAGCAATTCTT ACAG (0-SUXIi±§Pi: ^IttfC^-T ^^t;-® f,-t±A>^i« (lil 

*>3 C-G^S^fCj^Lrii P y / I m^^t6<. G-C ffi^J^f (C^^ L T 1* I m/ P y j!)^ 



^ A-T^a^^!fXl/ T-A mS^^rc LriiU^-rnt P y >P y nt^^iX'^tlM^O^k}' j^^^ 
?KUr5 K^^A/-e/cC'STGF-iSia<5^^^|q)ftlJ^„ 
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m m w 
TGF- /3 m^^m^nmm 

[0001] ^mmnh'7>:^'7:i—v^i^mMm^TGF-0m^^^mmmu tgf-$ m 

'L-mm.M(Di^m(DfMcnt>ih?>m^&jMmmff^mm (ptca) '^(DmAm^mm 
Mikmrn. sssLmmfiim^^<om±\*^imm^Rxj^Ty'v-M,i^mmmm^i-i. tgf- 
i^^mmm^f- (tgf) ^m^wjaiji-^ci-cfc^, 

[0003] TGFfi^^O, Molony^ffie7-r/V;^(MSV){rJ;«9h7V^:7:j-— A$tLfc^r>;^3T 
3*|8fl&;6SjE^^J!aSrMttfJ:^XlSia-7-i!bT^tti$tbv ±iUTTGF-a ^TGF-i3 
{-;*CSiJ$tU5o TGF-j8 fi. mm{^h\^X^^^fvrz.390—A12m<DT^/m)^hti^ 

/W^W^m-a-Sr^b-rr Sflc (25kDa) ^mm.x^^^w^tz.h(Dxh^. 
[0004] TGF- ^ fi. ^JiSOfijcS<!:IS^=^^gRi-5M Mo-o(D:7r $y — 

#W3:cs^i) . jfew. JfiL/J^^. fFigj. ^lis, M> mm. fi^m. -wmfjit'co 
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[0005] TGF-i3i-i^A>t'(Dmm{z.M\^xmmt(\imi-im<:6K mm^mm. st'gw-mmm 

&(Dmm(om^\zhm-^vx\^^o :i<DXo^mmi^m^\^^x. tgf-$ (D^^ktm 

[0006] *fc. TGF-/5 itm^&ommmm^m^^<D'^W]m(Dnmmzhm^Lxy^^^tm 

^mMmm'mmtmBizM'r^mmmti.xm^xh^o 
[0007] *fc. sfm(Dwmit<Dmmx. m'Mmm\^ms&^'^hViyi^^m±icm ^xmrntt 
^m^^itLrX^^^m^nxfSi2)o mmB^(Disi^ititTCF- & i{ci«?fTt>n, h 
fcsmta^aaf-ji'^s mwBxn^mmm^h(DTGF-pi(D'^mif)^3\^t^^^ 

mmmti.xi>^f^x^^t^mmz^x.^^ti!)^x'^?>. 

(D^f/x^m^. y.\-^^n^'^^'^mmm\^%mm^m<Dm^i^mMxTGF-^(D 

[0009] »I*6)<^'il^^*Sli^7^/Wtc: jo V >T«. ^^^^^(DmMmX. TGF- /S <^|| 
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[0010] *fc, mwm^'^v'/^mm^mrGF- $ ^#:-^gf- 3 '^^i^^^'^z^^—^^ 

[0011] *fc. t:Mittl^i^^{c:*5{t^TGF-/3 lcD,^■^^{CO^^Tf4#^^^$tl.TV^5;iS 
[0012] 3S^J^<Dj[^iatLTGF- i3 ;65^1$tb, ^eii^^i^a'ft^v^/we^;;^!;: jo 

f^mmtL-xh^^xif^t^mmz^^^^tii^x^^o 

[0013] *y5:,#Mli*iSE<^M<^g^^-e{4TGF-3 mRNA(0|gm/55 jtitbT^^?) ( 

^'t^nxmo)^ik^bm\^TGF-$mmttmm(0<i^m:scmi)x\ m^c^stm 

*TGF- iS iSS{i#^{3:i«V ^ mWfF:Xmi2) tm^^inX\^ ^So Rameshwar^tC i 

^t'WW^M(Dm^<Dmm-±^mi^^'^xNF-k7!)^i^mt\^xii^-im.^^mm 
u iL-ifiTGF- $ m^^fLm^'^x-wm<Dmm^t^M^&\^x\, {4¥!^wxmi 
3)0 ^fih<D^m^^h. -4^mm(DTGF-0 i^Mfi^j^mw^Mtt, -wmmmmizM 

[0014] */c. ^^mwimmm.^B^(Dmmfmmm tc*3 v >r . uttxi^/we^-^s^jta® 

^^$^^T^^^)(##fF:S:i^l4)„ :l^^e><^>♦l^;^l-e>, >^mJ](DTGF-^ 
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[0015] mm<ikm:^x^mtu^mm(D^mm\:(o^m-t. ^^<ii^^(Dmiik^(Dmm^ 

[0016] — Ti^5="fei^^^mj^y/K-r'rAcoj;5''j: (y^:r^v^) yjK:5?^i^;^5^K^ilt« 
tfa— /W5^>^— /^jKyr^KCWT. P>^ImJKyT5KttW5)!®;6S. DNA 

[0017] t°ci-/W$>5^'y-/VJJ^yT^K(i-S¥O^^/jN5>7-T*fe0. ^#^ig-Cfe-5N-^5^ 
/5^b^^^$tLTV^-5(##|^:SCg^l5-17).Py^mm(iigi^bT;{7^y7'y>^^bifr0 

(Py) . N-p<f^/W5y>^— y'V^^ dm) S.tJ5 y -T^ymmm^ ( v y:/:^— i:t>w5) 
«:2V ^^cr5K^■a■ (-C (=0) -NH-) r-^Ss^^tLXiSiJ, •?:0-^«|5tS.tJ?3Bljt 
;fyjfe{*4^^-e*>5 (^fF Ail^i - 3) o 

[0018] -^fife^yr^Kfi— me>-tir/uDNA(DSlJ® (-^-f^— ^/V— f O^^COJ^^^tC 

i(Z)i^io^?^fi£(c^jt#bTVN5o gp*). DNAOiijjtF^-e<DUi?:g3=«>:7;*-p«~i>' 

^LTPy/Py{iA-Tifi^^StFr-AfegS*fOiS5;^Sr:^6<jt1-5 (#4#rFJS:glt 
16-17) o M:T5:<Dm'^izJ:ti\-£A-TM^itPyXPyM<D—^(r>ifu—/u^^3-}^h' 
odE^'>tfo-/V(Hp)-e^i§iUfcM^.!:LrHp//Py;45^^6*){CT/A^{Cjg^i-5 
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[0019] ~^m^i:xuwmit^f)miik^um<Dmwj:^^^^hX'h^t^x.bthx\^^^. m 

itfe^^cDte^M^Lfc (##i^:SCSItl9) o th^sS^^f^^^/V^^lM (HIV-1) :/n 

S^^«rg«|-f-5r.i:lJ:j;o-c. ifti«^l§^«r^ti>fk-t-5(^#t=F:S:it2l-23)o 

-f M;«fnr>^/V^ (CMV)UL122fcti^|0Sii5'^/-?i5'K2 (IE86) (4. ^n^— ^S^tcRN 

^t:d^X^^ (##fFJtS^22)„ Mappe>{cJ;l9^th$ivfcxKyT5K«AX|b^?H^^i 
LTf^ffiL. ite^=-«s^^HJ^;:Sr^4'^i-5(#^#fl=:fi:il)t23)„ 

[0020] ^WXmi : #fF^3045706^- 
#ff:S:ifi)t2 : #182001-136974 
#^:SCifc3:WO 03/000683 Al 

#*!F¥F3i:i^l:Piek et al. . FASEB J, 13, 2105-2124(1999) 
##l^:iCS^2:Bataller R et al. Gastroenterology 118, 1149, 2000 

^!^wxm3:mm^mi^. mit&m. m35%im2n). 2003^ 

^#IT-:5:S^4:Yamamoto T etal : Kidney Int 49 : 461,1996 
##l*F:SCt^5: Border WA etal : Kidney Int 51 : 1388,1997 
^#fT-:*:i^6:Ono et al :Circulation 98 : 149,1998 
^^Wf'XWiGm SN al rThorax 1993 
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4¥<^WfXm8 : mm m.mm ^f^E;^VoI.35,No.2,2003 
#^fF:i:i^9:Mori et al : JCell Physiol 181 : 153,1999 
##ff Ai^lO:ReiUy J etal : Clin Haematol : 11751-767,1998 
^#WS:S^11 :Martyre M Get al : Br J Haematol 77 : 80-86,991 
#^#f}=:S:S^12:Rameshwar Pet al : Am J Haematol 59 : 133-142,1998 
#^#ff:S:S^13:Rameshwar etal : J Immunol 165 : 2271-2277,2000 
##fF:S:S^14:Shigeki et al: FASEB J 16 : 1967-1969,2002 
^#W:5:Stl5 : Trauger etal:Nature. 1996;382:559-61 . 
#^tT-:i:i^l6:\A^ile etal:Chem Biol. 1997;4:569-78. 
^^WfX^ll: Dervan:BioorgMed Chem.2001;9:2215-35. 
##W:S:i^l8: While atal:Nature.l998;391:468-71. 
##fPji:^19: Gottesfeld etahNature. 1997;387:202-5. 
##f}^5:fife20: Dickinson etal:Proc Natl Acad Sci U S A. 1998;95:12890-5 
0W¥fX^21:Lee etahProc Natl Acad Sci U S A. 1996;93:2570-5. 
##fFS:ifc22: Dickinson etal:Biochemistry.l999;38: 10801-7. 
##W:4:i^23:Mapp etal:Proc Natl Acad Sci U S A.2000;97:3930-5. 

[0021] ^iz^^t'. T:y^-t^^;x,:i-D=fy^yir^iy^^u:t^h'^Vyi^'f^J>^<D^mii. ^5?— 
[0022] ;^c^ig#bf*. thTGF- 0 (^IT'D^— ^(D^^O^i^fC^^e^jfr^t-a-LTthTG 
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-557 536:^S*ft;i^-a-r^'fb-a-i^355, hTGF-j3 IZ^n^—^omm^k^Mi^ 

Pfl*U J##thilDL^3|i?ti5*B/}a(VSMC) {c*5V^-ChTGF-i3 liti«^<^?§^tr^ 

[0023] BP*>.;2|s:^§l3{4i^T(^ii«9-C*)5o 

■r:^SgE^J-557 536(gE3?lJ#-^l) 

TAAAGGAGAGCAATTCTTACAG 

:7;j-^-i>'3:^^t^-<J;:6S-e#^ C-GigS*ffC*j-LTftPy/Im*f;&S. G-C:^^*ftC 
*j-LT{4lm/Py*j-;5S, A-T^^^t^OT-Alg^^l-f^^LTfiV ^ftL^jPy/Py^!* 
;5S^tLetb^/S;t-6, ±t6fc:°a— /W5:i/y— /^^KyT5K^-&^T*^'J:-5TGF-J3 it 

(2) Mt- i3 -T7=:^m^.^-^tf ±fE (1) fB«<^TGF- /3 ie^^=-|iim«If&J^Jo 

(3) ifffE^e<J^i|K;5ShTGF-/3 IT'd^— ^— (DiUT(C^-r4£SBa3?ll-548- — 53 
7(iB^J#-^2) 

GCAATTCTTACA 

o-a5x«^^fi5<trtit-*ft-5+@M(^5r^tf-ab-&A.«^T'fe^±feixfi2ta 

^OTGF- i3 iie-7-^^ft]^J?tiJo 

(4) mmm&^mi^i^hTCF- ^ l^^n^— (DWTt-^-t-lg^HB^J-544- — 53 
8(gB^J#-^3) 

TTCTTAC 

0-S|iXf4^lf|Ji:Ctb{c*f-rs^iM^§r^tp-me>-frA/®^T'foS±iE3fa^OT 
GF- 0 ift^^^mWiMo 
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GF-i8 Jfte^^^ffll^J^Jo 

(8) tff|Et:°cr— /W^i?'^— /V^yT5:K/iSFITC (^/>;*-^ir-l'Wy^;^-i/T^— h) 



^'b?5^v^. TGF-/3 iSe-7-^^«J$iJ^PJSr#5rtd5-e#5o 

(7 i:t>W9){i2v>(cT5Kife'g-(-C(=0)-NH-)-eiIi^$*L-C*5<9. ^(^ 
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/V) v^fc@+i^ (@+aFmoc&) {Ccts a Wi^^mizx^xmmicmT^-r^z.t 

^^ir^iit^i^^ii^midt^^r^xmA-r^^thx^^. mmFmocmi-imm(D^>y< 
■t-5:ii:t-e#So *:^c. Fmocm-it-Bocmi^it-^xixft^^wai^mnx^tiiitt, 

fc^ T^yfD— y^;<7/V3Kvg|, T^y^^iJ^y— /V;{7/V7}f^^^, 3-T7=^3lf*Y-T 

[0028] T5/t:°^-/^;^;/^7}?:^®^(^>^^^^:^JtbTtt. ^JxLfi. 4-T^y-2-en-yW;^7y>7K 
4-T5/-l-7<5^/l^2-fo— yU;57/l'xK>^, 4-T$y-l-ai^/k-2-en— 
/V:«7/V2j?:/^, 4-T5/-l-:/at:Vv-2-tf o— 4_^^y_l_-;/;5L^v 
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•So 

[0030] *|g|f1(^TGF- /3 llk^^mmmiMi-i. N-^^/Vfa— />^fir (Py) ^ N-p<f^/l- 

T-fcoT. hTGF-iS lIT-n^— ^— (OWT{-^i-l||iM^J-557 536(ia^J# 

^1) 

TAAAGGAGAGCAATTCTTACAG 

:7^;i—y3>^t:t^^tt>x^^ c-<3mmMimi^Xi^PyXimM7!>^. G-<::^^^{c: 
[0031] iiS'DNAO^-ti:A/<D#*&{42SISO}t^Sro<«5, J[£<-C??ilV >}t^±SI(p<i^i'-^ 

SI<^C-G*&S*J-{c:*tbT(4t°D— /W5y:/-/u-7KyT5KOPy/Im^;iS^G-Cig 
S*J-te:>FtbTttIm/Py^;6S, A-TiSS^STJ!T-AM*l-{;i*fbT«V ^-r^^t>Py 

[0032] mm(OmmMt\d'x2—/U^^yy-/\.7iiVT^h'<DPytlm(DMi)^±^(D^^i^M}t^\^ 
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[0033] py-im:^vTm^^:yifht2m^xii-f&m^j:xi±mm^mt^^m^mi'<D^ 
i^3^^<^ (Drosophiia) tr^iw^-frsi:. m^mmiti:<mm(fymmmt:mnvit^ 

Janssen et al:Mol Cell.2000;6:1013-24;Janssen at al:Mol 

CeU.2000;6:999-1011.)o ^mm^hl-^hTGF- $ l:/o^— ^(7)i^^(D^M-^;^e<J 

Hu WY.Fukuda N.Nakayama M.Kishioka H.Kanmatsuse K.Inhibition of 

vascular smooth muscle cell proliferation by DNA-RNA chimeric hammerhead 

ribozyme targeting to rat platelet-derived growth factor A-chain mRNA.J 

Hypertens.2001;19:203-12; 

Teng J.Fukuda N,Hu WY.Nakayama 

M.Kishioka H,Kanmatsuse K.DNA-RNA chimeric hammerhead ribozyme to 
transforming 

growth factor-betal mRNA inhibits the exaggerated growth of vascular smooth 
muscle cells from spontaneously hypertensive rats.Cardiovasc Res. 2000;48:138-47) 

[0034] ^3e*-ePy-ImxKyT?K<^)Pg^ttyn^— ^BB^JfriSft'S^^S^-DNA^-^ 
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n 

a^— iS'tciioftSf&ofe^ga-^H^iSr^ffl bT7'u^*&=i vyvyi?;^ (PIC) 

^ISm^lSilSi-rSo TBPt>-Sb*A/DNA<DPJ»|(-^-r'^— y^) {cM-g-rS 
we (Lee et al:Cell.l991 Dec 20;67(6):1241-50;StaLrr et 
al:CeU. 1991;67:1231-40; 
Courey et 

ahCell. 1988;55:887-98.) . '^^^]}Tmt.TATA}^^^:y^<^K(Di^i^^iiL^m^ 

1^^:Scm20. 21) „ 

[0035] TKTA^y^:^^^=-i^^—i'—mi$L (Inr) 'fe-g-^'ev ^t£\i ^«li<7> >^o^— 
Oavahery et al:Mol CeU Biol.l994;14:116-27;Lo et al:Gene.l996 Dec 
5;182(l-2):13-22;Romeo et al:Gene.l997;189:289-95.)o i^^(-^^b#'fb$:tl/c 

■f-5o hTGF-i3 i^r:i^~iS'i'i:^(Dmmim-r^o :innii&^mit^miL<D±m<Dm 

^^^^^^CV^<otJ(D^^4^U«|^^4(Dia^J^Ay•ev^5 (Kim et al:J Biol 

Chem. 1989;264:402-8.) o ^^^^^|f|3-^^Oia{#{;If4^^<o;6^(DSP-lgB^lJt-oO 

-imnX-\-^(DX^Xh^(Kadonaea. et al:Cell. 1987;51:1079-90; 
Courey et 

ahCell. 1988;55:887-98.) o AP-1 IB^J Wun*^^^'!'-^— XttFos/jun^T^tsy.-l' 
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PA. v-sTcMUklrM^RXJ^hTGF- /3 1 i #OJ:5?iV K^Tb^CDl^^MTb^hTCF- 0 1 
M^^ (Dm^^mMi-^ (Kim et al:J Biol Chem. 1989;264:7041-5; 
Kim et al:J Biol 
Chem. 1989;264: 19373-8. 
Kim et al:Mol Cell 
Biol.l990;10:1492-7; 
Birchenall-Roberts et al:Mol 
Cell Biol.l990;10:4978-83.)o 
[0036] SP-l&TJf/X«AP-lia^J;d5hTGF-i8 VMB^mm<Dmmt%:i'¥^^^il'(S. 

mLtCo — o(D:^VT^hl-ihTGF- ^ 17"n^— i?-544 538mmM^m^t\^X 

GF- i3 1 xnRNAbiSri^y<^n^m.m-r^ (137. 8) rLar^dS^^^LTV hTGF- $ 1 

^n^-i?0-544 538mmMtt^2:^t*mmWmmE.^l (FSE2) {Cg|g§LTV ^ 

5 1) o mmS^mm (^UTi;f:^-^^h) tCioV ^TFSE2MM^/i&P2 (aP2) it^ 
^^(^^m(-StU-cai^J6*iaHg$r^L. tflJiiMiiafiJ!gflSjNBJ}aJ:^t>#^<cOFES2ia 
^J^^i5'>-^^^W^-^A/'eVN-5(Kadonaga et ahCell. 1987;51:1079-90; 
Courey et 

ahCell. 1988;55:887-98.) „ TATA^Kj/^^^r-g-tf ='T7'n^— ^;{)»e>{ifei^¥i£rffl]$1|-r 
TV^75cv^(Aso et al:EMBO J.1994;13:435-45;Mack et 

al:Nature.l993;363:281-3;Merino et al:Nature.l993;365:227-32.)„ CltLt>Ote^y 
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— i5'fiTATAjJ€5/:i^::^^Sr^A/-ev^/<CVN(^T. hTGF-jS 1 {C*5{t-5FSE2IE3^JO«ltg 

ffiSftffl^i^KffL. hTGF-i5 ^5rS^4{-*^UTPa*^^i^^•f-iV^5;l^ 

[0037] ^n^-i5^^^{c*5ftSte^H^(^iSgJiiJil^{c. ft6©S^1>jte^=-|S3g{^:J^#?r 

. T^zty^'^-^if ^ mRNA^^tt. SIRIi*&#Sr^-^-f--5t(^T-fe5 (Berger et 

al:Mol Cell.2001;5:263-8; 

McKeown Annu Rev Cell 

Biol.l992;8:133-55: 

Decker et al:Trends Biochem 

Sci.l994;19:336-40;Kozak Annu Rev CeU Biol. 1992;8: 197-225.) o -n-filc^Ki; T5K{* 

Gottesfeld et al:J Mol Biol.2002;321:249-63;Gottesfeld et al:J Mol 
Biol.2001;309:615-29.)„ fc°D— yW^^^/— /i^xKyT5F;5S--7^a^a^^>-^ig-fe-tJ-7- 
^-fh^Sr^^. GAFO^-^^^pItitb. ^(Di^mdrosophila melanogaster^Cjotj" 

50-e, '/yi^<^«iltgi9F^-^*i^6<i{c:{*hTGF-j3 lift^^^PiL*^^^4-fbOJ;5?i 
[0038] :^mmi^m^Py-lm:iiVT?,hl-m^mit^m7!>>hi^m&(D±mictS\, ^T^ff-i- 
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[0039] i.i^mRx^:^m 

(1) hTGF-i5 IT'n^— ^'{c^j;£.C-t-5Py-Im7KyT5K(D^tf 

^;^^-A^iai{^*i-o Py-Im/KyT5KfiJ!g/W#MttlBB3^j2(FSE2) im^-T^ 

hTGF-j3 1^a^-^c^-544 538i&mMlC^^-r^Xoi^nf^\.tc. 

[0040] (2) Fmocife^ffl V ^fcPy-Im/^^yT^K(D-^i/^^Ti/^^ imUm) i Sl-^fife 

^^Pioneer(i©^) (T7"7'<hVM:*->;^xAX)SrffiV'>T0. lmmol;^-ir— /l'(20 
0mg(DFmoc-/3-T7=>'-CLEAR?^Ui;^:/, 0. 50meq/g. Peptide Insiitut 
e. Inc. )-elliifeU/Co Sib@ffi-a-fifefiDMFi5fe#-, FmocS020%t'^yi^i^/D 

'pmm(DKsLm (10-30%) x-n^titio 

[0041] FITC:*5/:?'y>'^: 4mmmi(D:7/U:tU±^l^(0. 40mmol)ilU?DIEA(HATU 

?5cU*DMF(r^«|bi/ttoSr;*7ASriiL-C605>P^:77yi^^LfCo 
[0042] Fmoc-/3-T7=^^-Wang#iigOFmocS$r^*Lfcm.^Jig€rp' 

o ;?7s'^y^-i/xa^#^x./c^. it:^^{-;;c;^CTN*dST5ys^Sr<!^ili-5;6*Xf*FiTc 

[0043] :^/i^^i^mh.\^X<D^: ^^mT^¥^ni=^'^/^=^—'r;vmei\z.X.v)^m'XM 
(91 %TFA-3%/TIS-3%DMS-3%;?K<^M-^<^5ml/i|t^gO. Immol) {C 

[0044] T$:^i:UT05)-«?: -^^!g3^?yT5K<^^^^^^/^^-7^/^^tiS^CJ;^^^Xig(N, 
N-v?p<5^yUT5y:7'DtVl-T5:V5ml/^tfliO. Immol. 50t:. — 
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[0045] mm-. Mmmmt.iomixmm(Dm.7^(D^^mRp-upLcx\mmmA(o. 1 

[0046] SiT. it-^^AaRX^Ahizm ^T. IfiN-p«^/W5i5^>^— /W^^, Pf±N-p«^/V 

[0047] a) FITC-j3-IPP-/3-IPP-y-PPP-|8-PP-/3Dp('fl:-^i^4a) 

^^■.mmmB 15%-45%(305>rp1). jJftJitlOml/mixioIIX^ 7mg(3%)o 
[0048] b) Ac-IPP- 3 -IPP- y -PPP- jS -PP- /3 COOH Ut^^4h) 

^M'MmmB 25%-35%(305>r^, 60t:). mmiOmlXmin^ ilZ^29mg(l7 

%)„ 

[0049] Pjr-ImTKy Ut^m4h) (Dfflf 2AfC, ^<^TIC (total ion chromatogram 

j3 -IPP- y -PPP- i3 -COOHO^it^^t-r^/^yT^Kt:^ V ^^Co 
[0050] (3)hVSMCjNfliiam4l 

hVSMCfiClonetics (WalkersvUle.MD) f)^hW^o hVSMCSrlO%ff r^i/jfilM ( 
Gibco Life Technologjes.Gaithersburg.MD) . lOOU/'ml'^^i/'yv^ S.t/100mg/ 
ml;^M^:7'hWS^V^tfDtilbecco^'t4Eagle^ifi(DMEM) {CT^^UbfCo *ffl 

fk^c&''^-7]}—mfMs^^y^j—m:^mmm^m.^{PBs) ^o. 05% hy 
Gibco) -t?oNy:7'v-^'^a{cj;i9i^f^b. 75-cm^mi^j#^79^=3X'^#Lfco mm 

[0051] (4) m^hVSMC\Zi6n^FYTC-mm^-3TKVm(Dy(:y^^^--'^3ly 

miXhVSMC^lO^ / era <Dmt^X24mm. 24!^ii:/K^:79;^=i-C^^U^„ FIT 

c^iii:iKyT5K^io"^M<oigife-c^«fe{cii:g^j^;!)Pb. ik^mmm.ximm::t\z.m. 

[0052] (5) y/U'>:7 YT-y^y( 
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:t])=r^^U:t^V^'^^U T--y>'i^LT. hTGF-i3 l:/n^-i?(^-548 

. ^-^M«^^(40IllM Tris, pH7. 9, 250mM NaCl, 25mM EDTA, 25mM 
DTT. lOOmM KCl) 'P'(^^VT^h'XitSj^'^-y^:^VT^h'tthiZ^>^=>^^—h 

[0053] (6)hTGF-i3 l>^o^— iJ^Of^J^ftTT-CO/Vi/^in^— ^~it^^^^^^O«^ 

:/7;^5KphTBG 10l(##fP:SCfKl0)S^O2. 2kb hTGF-i3l:/ci^— i5^$: 
^^L. pGL3^;4s:^9^5K(c}f AL(Promega, Madison, WI) . /Vi/:73i7— € 

[0054] (7)>r>'ifhDteif:Sf£: 

-rVt^n^^llixJCSCfiHeLa^ittlWi^^ffl V ^T-l':/tf ha^l^l^-CfTofc (Promeg 
a, Madison, WI)o 25 m LOSft^^Sfi, 100ng<7)DNA^^. 8U(DHeLa;|^ttttl 
3am<^#^M^Hy^^(UTP. OTP, GTP)<D#^400m M, 25m M y-^^ 
P— ATP (5ci/mmoU NEM Life Science Products) , S.TJ^20mM<©fcKn^ 
i/3l^/^t•^7i/>'^>5'>;;^/^JI,V^(HEPES)<^r^t?te^i^^lf^^e(pH7. 9). 100 
mM<DKCU 4. OmM MgCl . 20%^^y-fer2— /W, 0. 2mM EDTA, 0. 6mM 

2 

'7aL^/V^^/U:^/U:^:^/UZ7/U:i-Vh't)>io^?>h(0'C:^^tlo fe^^MDNAfiSphl ( 
New England BioLabs, Baverly, MA) -e§)»fbyto ^^ixf&f^^SO'C-CeO 
^^F^-f^^rr-?— hUfc^. 175MM<DHeLattm^^ih^?ee(0. 3M Tris-HCL 
pH7. 0. 0. 3M m^i-hV'^J'^. 0. 5%SDS, 2. OmM EDTA, 3 /x g/ml tR 

NA) ^^;;]U-r^^i{cJ;oTKf£;^^f^Ji:L. ^-e:7;cy— /Wi7nD/j^/wA--<y7'^ 

7'>f>^fe^4'(-stii®$-tir. 9o'C-eio5>F«i;!jpBL-c;{i=>b6%, 7M^^-3iKyr^y 

[0055] (8) — NF6*)h7>';^>'3ii>'->3>'i:/vi^:73i9— ^Tiz-fer-i' 
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hVSMC^fl&^10%CS(^#?iTT-24[>zn/VJIIl{c:iO~Vcm^(^^l£T'l§*LfCo 
24mm^. hTGF-i3 i?{Cj;0^®)$tlSl/7K— iJ'— itiS^^^. mWi^i^ 

-fe-r^CPromega, Madison, WI)^S^^V^T/^v'>'al7— ^|gi4SrSa^bfc„ 100 /zl 

— (Turner Designs-Bioblock, Illkirch, France) MiM.'VlO^fiHz:^ 

[0056] (9) RNAllft tHS.tJ5jE!gg|2g 7-inRNA(Dtc)fo(Dm^^5l!t^. yi^U^^^—^mmixIt^ (R 
T-PCR)T5/ir-r 

J?f#^iia$rPBS-Cl^#-L, 800 M LORNAzolB (Biotex 
Laboratories.Inc.Houston.TX) {C^^b. 80 /x LCDrJ'nn/jNyl^i^ijlii-^L. i^ii>5)-8t 

RNA-<l-yhSr500MLO75%3i^/— y^-e-IHIac^^b. ^Jlftm^ lO^K^TEi^W 
mizmt^l^ito 65t:-C15^^^tt$-&/c^. RNAf^3|S|.^^?a-^45^9-ra. 0. 5ml<?5 
DNT— €^W?S(20mM Tris-HCl pH 8. 3, 50mM KCl, 2. 5mM MgCl 
^)'t'.0. 5U DNT— if(Gibco)T-^SbfCo DNT— if«0. 5mL 0. 5M EDT 

[0057] ^arCORNACOrya— h(ljugX20;tL)<S:. lOmM Tris-HCl(pH 8. 3), 5m 
M MgCl^, 50mM KCU ImM y^^t^i^NTPM. RXJ^2. 5 uM7:yyJ>.^^'9- 
•^—^.2. 5U/20MLhy#i|^lil!j7^>'V'^iiS»teW^(Takara Biochemicals 
. Osaka, Japan) ^S:fflV^T—>^^KcDNAIf{CJ^fe¥-$■ti:fc„ 2 m LO^f^J^cDNA^ 
fifei^trlOmM Tris-HCl (pH 8. 3).50mM KCU 4mM MgCK 0. 025U/ 
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juL Taq DNAjKU;?*^— if (Takara Biochcmicals, Osaka, Japan) ^U^±^ 

%Y25 n Ltl^tCo (5' -ATCAGAGCTCCGAGAAGCGGTAC 

C-3 ' ) (BB3^J##4) RXJ^T>^±>':^-:f'^^-^— (5 ' -GTCCACTTGCAGTGTT 
ATCCTG-3') (iE2?!l#-^5)?rhTGF-/3 1 mRNAOPCRii*i{J:^ffiL/c„ fchl 
SSyjKi/— ARNAtCOV ^X-^ly::^zf^-^'^— (5 '-TCAAGAACGAAAGTCGG 
ACG-3* ) (iB^J##6) S.TJ^T>'^-fe>>^:/^-r^— (5 ' -GG ACATCTAAGGG 

cATCACA-3') (mmmn-7)^f^^Mmti.xmmi.tco pcR^^m^mm^i 

Perkin Elmer, Foster, CA)T'ffofCo PCR^#f494'C25>0^!J^i^tt, JSJCV^ 

lc72'CiO:9-o#§iM;^:^mt>coT*fco;rco iss 

rRNA^CoV^TO>^7-r-^-{cJ;SPCR^|^^H5*^fl§tb-C#H^£:^'{C-^*■^fCoy/ 
ADNA;5SPCR{rJ;oT^i^^iL^^v^^,^«r^?^fe^i-5/c4t)^^:. iS&*g2^S^^7ib:/7-i'-=i' 
feiyhfe«3©*fRgRT-PCR||!|^^ff o/Co ix^S^OV >-rtbtC*5V ^T^j^^i^f* ifilg 

^bfclO^^fir^OcDNAdOO, lO^Oflng) ^iiijigU^Co PCRMi^fScDNACDS 
Mi^:i-SPCRjgi^<^fl:Ji20-35i?--i'i5'/v-eiail^6<){cli;!lPb/c„ 5 /z M(OPCR]£i^ 

[0058] iio)mm<Dmmt^:^^i^>y'vj^yh^^ 

^mvSMCRUMmvSMC^6^ziL/Uy'U—hX24mm^>^^^—h\^. PBS 
-e2[Hl^^i^U 300ML<?5^fii?i^®fS(50mM Tris-HCl(pH 8. 0). 150mM(?5 
NaCU ImM EDTA, ImM :73i:=:/Mf^/W;^/WJf::=iyl'7/V;i-yhM ;i g/mL T 
Zfxx^=-\y^\% Triton X-100)-C7fC±30:9-^-YVdrrL-<-hU:fe„ ^jj^^l. 5m 

D^^^^^^aTy-fe-r=^riyKBio-Rad Lab. Hercules. CA)SrfflV>fc:/7S'K:7;j— 
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^ibU, =hn-fe/va— ^^igltCte^^LfCo l^^^hTGF-^ UZ!^^(fyfj:-^C^7.^y^u 
—•^/^Ini^d : 500) (R&D systems, MinneapoUs, MN) tti>iZ.^M.-<^lBif^^ 



-rv-drcr-C-hbyt^. -[-^i^mi^Vtlo i^^^«^^t:^^3feSa(Amersham Life 
Service, Buckinghamshire, UK) tthi^^>^^=^^~-h\^^ XM-7^/UMC^M 

[0059] ill) m$YM^ 

[0060] II. i^;^ 

il)^^^VT^h'<Dil^m:tV=^^^u:t^h'-^<Dm^ 

[0061] (2) ^^^VT^}f(Dmmm(Dmmtmff^^<Dm*)j2,^ 

sKyr^K^FiTc-e^ggsufCo FiTcmm^^VT5.h'^mm'^io^M(Dmmx2mm^ 



[0062] (3) -^filcsKyr^Kf^i J:ShTGF- B l-^ti^—^iSi^mK'^ 

:^fhnte^^ fiHeLa^ttttJifeirhTGF- /3 1 ^o^— j?0#HiT-CDNAHt^- 
Srfes'¥--rSo -a-^sJ^yT5K(PoI)}lhTGF-i3 lZfx:2^—$r<D-544 538tgSSt 
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jte-7-fihTGF-/3 l^o^-iJ'tCitJiiilj^tb.lS^lhVSMCf TUm^^lfco 12 

-0-7^h77^:*y-Y/i':7::r/vx}<— /V— 1 3-T-fe^/vh7>';^:7iii^— ^ (TPA) fi/uv^:7 

[0063] (4)'^fiex}f!;T5:Kt3:J;ShVSMCtt'-e(DhTGF-/3 ImRNACDPI.^ 

i^*hVSMC^10"^M7Ky7'^Kittj{C24^(^-r>'=¥^-<-hLfc:„ hTGF- 
3 lmRNA^RT-PCR^Sr^V^■C:9•tlfUfc„ TPA^^^4^RS,^LTfflV^fc„ 50ng 
/mL TPAJ*hTGF-i3 lmRNA(^^m«r^lc{CflJj|!cLfc„ ;*:|SM(7)7l^yT^K(p 
ol)fiTPA{c:i9^^^tufchTGF-jS lmRNA<D5I^SrWit{;:|JB.*Lfc7)S. 

[0064] (5)hVSMC{C*5ftShTGF-^ l^^^^<i^'S.(D^m^n-r^^J^yf^VT^Y(D^^ 
><*>:%?q#e>fihVSMC{;i jott^hTGF- /3 1^5'^^/^°^^®(^>^^^c^f -S-^fiK^KyT 

[0065] ^^BJOTGF- ^ jS^ 7-^m«J$lJi^J«TGF- i3 <^^^;6S§@^-f-5^j^omi« 

[0066] [^ l]^l§9!-Cffi V >e>tt5'^^Pj^ImJKyT5:K<^^itiSr:^i-o 
[02A]-^^ifePy-Im7Ky T$K (^t^m4h) (Dmm^^-To 

[|g2B]-^figPy-ImJKyT$K ('fl:-a-i^4b) <DTlC^^~ht^l^^hay^^U—^^>it 
[|2l3]-g'i,KPy-Imd<yT$KO*J-i$;:-fi0;^y=fj?iJ^^;rf^K--<^^-^{cj;5^yT5K 
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-:t])=t^^U:t^FM^W(Dm^^^<-t„ hTGF-/3 l:/n^— ^$^00-548 537 

{;:<t«9^KI6$tb. $;^-^ixf^JJ^yT5K(w— >'0)X««*i»<D7KyT5K(w— 3;6S 
^HminM. 2nM. 4nM)i*{C, m^mmm'P37'C-^15^m^:^^^-<—hi. 

[1214] 10"^McDa^T*2^PB^^^dr^-<-v'3:/Lfc# . FITC^ISS^sKy T^K/i^ig^h 
VSMCmm(Dm\^ {Cg^oTV ^^^t^^-t^ FITC^si/-Ky T^Kfii^^hVSMC 

[|ll5]JKyT5K/&s-rvl^'^Dte^^SJ^;(^:*5V^T/^i^>'^7— ^ite^te^m*i--5 

p. OTP. GTP)(7)^§->!r<7?400mM. 25 nM a-'P-ATPt^iZ, ^^mWlik^. 

30'C-C6o^p^-rvdpaL-<— hufco 175 m lOHeLa^^t^m#ih^^g^^^;!)^^5^i:^;I 

%. 7M^^-;Kyri^y/VT5K<>*/i'fe:<fe-ti:5M{c90'Ci?105)'P^)!jm^Ufc„ y/v^ 

[lll6]xKyT5K;dS:/7;^^KIIi^{j:i5V ^X/Ui^-y=r.y-ifiAm^ (pGL/TGF) 

-SCiiiSr^i-o TPA(*hTGF-j3 I^d^— ^o^t^^rigif 7KyT5:K(p 

m^V:i^y:i^^^>Um^m\^^X6mmXhyl^y^-y=^^hl.tl^ hy>^:7:,^^>a><D2 

4f^p^^. m^^. 0. 5%cssr-^wi-5i§^f -c-^Kyr^Kxti^^-vy^xKyT^K 
7:^9'—e^:^—$f-m'B^T'y^^Mi:m\f^x^tth(Dms^mmmxm^vtio lo 

(Turner Designs-Bioblock, lUkirch, France) Mi^XlOfJ^P^iZ. 
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*p<0. 05„ 

[ia7]jK!;T^K;5ShVSMC4'-rhTGF/3 lmRNAO|gm^Pfi$-r-5r<i:$r/j^i-„ 10"® 
M©/J^yT$K^i$l|hVSMC<0^^(C^|lb. 2mm^:y^=^^~t^B>\J-^ 50n 
g/inLOTPA-e<Z>*!ia^|^=i:/ha— /Vt;iffiV^fCo ^RNA^jjsfflJia36^^ttt±Jb, — 
:*:^cDNA(ciS»te^b. tti|SFi::^ifeo^fB-e^fesgbfchTGF/3 ltl8SrRNA©:7'^-r 

i^mUto (B)TPA{ihTGFj3 lniRNA(D^m?rflMbfCo hTGF /3 ImRNAOlS 

SrRNAf;i3y~r5itfi3i<yT5K*{i^.«^ (poi) x\t.mM\^WL(i>\.tzf)K 5;^-rs/f^xKy 

T^K (mis) fihTGF 0 l<^|gmt-j^#^-^XJ^C*^ofCo 

[ia8]i#^hVSMCtr*3tt5hTGFi3 lf':y^<^W^<^^^)Tx}?(0^^i^7^-^^ 10"' 
M(D5!KyT5K<lri^*hVSMC<Dit^{C^APL. 24NFr^-r>^rr-<-i^3^^LfCo (A) 

pol)«hTGFi3 l^^'^^^•«i5'«^j*•^hVSMC^C^oV^T^Sc{C|l.*Lfc^S, 
(mis) PE.^L/^;0^ofCo 

[0067] gB^J#-^4 
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536 (BE^J#^1) 

TAAAGGAGAGCAATTCTTACAG 

ML-XmmXPyMHK A-'mmMRXJ^T-AMmMicML'Xm ^-rtihPyyPyM 

[2] MIC jS -T7=V^{S^^-^tf ft ^^lIBlffiOTGF- j3 it<ST-%mJiIl^J^Jo 

[3] mdmMmi^^^hTGF- ^ IT'ci^— ^-oj^T{C^i-*^M3?>J-548 537 ( 

GCAATTCTTACA 

[4] t1jte^lS<J^*Sg>65hTGF- jS l^o^— iS'— OiJJ^Tf::^i-:fiSiB^J-544 538 ( 

iB?U#§-3) 

TTCTTAC 

o-^3?:f*^gp.J;^ti.f::^i-S^SM^^tpnat>itA/tHi^-CfcStt^^3iE«<?5 
TGF- /3 mk^^m^UMo 
[5] Miefc^o-/W5iJ^:/-/V7Kyr5:K;65T^-e^$n'5m^^l tdi^OTGF- j5 it 
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[6] tiIlEt°D— :/-/i-^yT5Ko*4S(D;(7/W5!K=3piy/i^S;iST5KSr?^^UTV n 

GF- 13 m^-r^mMmmo 

[9] T^-e^^tv^fu— /w^ij^^^/^/VT^yr^Ko 
Wb2] 
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C79H90N28O17 

Exact Mass: 1702.70 
Mol. Wt.: 1703.74 
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